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(54) PRODUCTION OF LIPID CONTAINING SACCHARIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a lipid, capable of readily providing a lipid containing saccharides in an 
aqueous system and useful as a raw material for medicines, foods and drinks, a surfactant or a biochemical 
reagent. 

SOLUTION: A solution prepared by mixing a glucide with a lipid is heated to produce a lipid containing the 
glucide. A reducing sugar such as maltose or galactose is used as the glucide and a lipid containing a primary 
amine such as a lysosphingomyelin or phosphatidylethanolamine is used as the lipid. The thermal reaction of 
aqueous solutions of both is carried out at pH 4.5-7.5 and 90-100° C for several hr in the presence of an 
emulsifying agent and the lipid containing the saccharide is extracted from the reactional solution. The resultant 
extract is then concentrated and dried to afford the product. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing method of the sugar content lipid characterized by heating the solution which mixed 
sugar and a lipid. 

[Claim 2] The manufacturing method according to claim 1 which sugar is reducing sugar and is phospholipid in 
which a lipid contains a primary amine. 

[Claim 3] The manufacturing method according to claim 1 or 2 whose sugar is at least one sort of reducing 
sugars chosen from the group which consists of a maltose, a galactose, and a lactose. 

[Claim 4] The manufacturing method according to claim 1 to 3 which is phospholipid containing at least one sort 
of primary amines chosen from the group which a lipid becomes from lysosphingomyelin, 
phosphatidylethanolamine, and phosphatidylserine. 

[Claim 5] The manufacturing method according to claim 1 to 4 which heats the solution which mixed sugar and a 
lipid under existence of an emulsifier. 

[Claim 6] The manufacturing method according to claim 5 using what has a hydrophilic property high as an 
emulsifier. 

[Claim 7] The manufacturing method according to claim 5 using sucrose fatty acid ester and/or a sorbitan fatty 
acid ester as an emulsifier. 

[Claim 8] It is heating of the solution which mixed sugar and a lipid pH 4.5-7.5 Manufacturing method according 
to claim 1 to 6 to perform. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing a sugar content lipid by using 
sugar and a lipid as a raw material. The sugar content lipid obtained by this invention is useful as a drugs raw 
material, an eating-and-drinking article raw material, a surfactant, or a reagent for biochemistry. 
[0002] 

[Description of the Prior Art] Phospholipid is main lipids which constitute the various membrane systems of the 
cell which constitutes a living thing, for example, plasmlemma, nuclear membrane, membrane of endoplasmic 
reticulum, mitochondrial membrane, the Golgi body film, the lysosome film, chloroplast membrane, a bacteria cell 
membrane, etc., it forms a lipid bilayer, protects the film and is maintaining the environment suitable for a 
proteinic functional manifestation. Moreover, it is also known that it is the reserve substance of the arachidonic 
acid in that phospholipid is bearing a role of sources of supply, such as a choline, Lynn, and a fatty acid, or a 
prostagladin biosynthesis. Furthermore, it is made gradually clear also about the accommodation function of the 
cell differentiation of phospholipid, and the phospholipid which discovers strong bioactive like a platelet activating 
factor (PAF) also exists. Thus, phospholipid has achieved various physiological functions in the living body, and it 
can be said that it is the important matter for a living body. In addition, this phospholipid is classified into 
glycerophospholipids, such as phosphatidylcholine, phosphatidylethanolamine, phosphatidylserine, 
phosphatidylinositol, and phosphatidylglycerol, and sphingophospholipid, such as sphingomyelin, according to that 
constituent. 

[0003] On the other hand, although the glycolipid is also known as a constituent of a cell membrane, the 
glycolipid exists in the cell membrane outside surface, and since it has the manifestation pattern of the sugar 
chain which changes with the versatility of the sugar chain, and classes of cell, it is thought that it is functioning 
also as a surface marker of a cell. Moreover, the cell which specialized has discovered the specific glycolipid to 
cell surface. And this suggests that the glycolipid has various cell functions, such as a function as an acceptor, 
activity accommodation of membrane enzyme, and accommodation of cell differentiation. This glycolipid is the 
generic name of the matter which contains both water-soluble sugar chain and lipophilicity radical in 
intramolecular. And the glycero mold glycolipid which is a SUFINGO mold glycolipid in which most has long chain 
bases, such as sphingosine, in an animal cell, and has diacylglycerol, alkyl acyl glycerol, alkenyl acyl glycerol, etc. 
was [ only being found out in vegetation, bacteria, etc., and ]. However, it becomes clear that seminolipid exists 
in the Buta testis in recent years, and it is thought that the glycero mold glycolipid has a certain physiological 
function also in an animal cell. 

[0004] And in the relation of phospholipid and sugar, it is clear to have played the role of the support (GPI 
support) with which phosphatidylinositol combines with protein through the inositol joint sugar chain of 
intramolecular, and ties protein with a cell membrane. Having performed structural analysis is reported 
[ acetylcholineaterase / the Trypanosoma membrane antigen, / human erythrocyte ] about this GPI support. In 
addition, it is known that a film front face will be movable and the protein tied of GPI support is considered that 
GPI support is controlling the operation like an enzyme, and the function as an acceptor. 
[0005] Since it becomes intramolecular from the hydrophobic sections, such as fatty-acid residue, and the 
hydrophilic sections, such as a phosphoric-acid radical and sugar residue, and has a parents intermediation- 
property from the description on this structure, conjugated lipid mentioned above, such as phospholipid and a 
glycolipid, is conventionally used as an emulsifier. Especially the low purity lecithin (phosphatidylcholine) that can 
be obtained from an soybean or the yolk is widely used as the emulsifier and dispersant of a food grade, although 
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it-is the mixture of various phosphWpd. 

[0006] Moreover, conjugated lipid is used for the drug delivery system. This drug delivery system is the approach 
of enclosing various physic compounds, an enzyme, hormone, a gene, etc. into liposome, and making it send a 
specific organ. And the parents intermediation-property of conjugated lipid can be used as a liposome raw 
material, and it is in the present condition that research is done so that it may find out the stable liposome using 
conjugated lipid, the liposome which has a function. Furthermore, the attempt which uses a phospholipid 
derivative as a liposome material is made. In addition, it is thought that preparing a more functional liposome 
material brings big progress to research of a drug delivery system. 

[0007] Stars showed clearly that the sugar phospholipid which the disaccharide combined with the 
phosphatidylethanolamine of the cow's milk origin exists, decided the structure by structural analysis by 
chemical analysis and instrumental analysis, and announced this at the lipid biochemistry meeting in June, 1994. 
Although this sugar phospholipid is found out out of cow's milk, it exists only in a minute amount extremely in 
cow's milk (53 mg/kg and cow's milk solid). Moreover, although acquisition is possible, if yield is bad and takes a 
cost side etc. into consideration according to known glycolipid purification methods, such as a silica gel column 
chromatography, the use as a food-grade emulsifier etc. is difficult. 

[0008] In addition, pH, temperature, and time amount are made into specific conditions, and are heat-treated, 
amino acid, a peptide, and the amino group and reducing sugar of a protein lysine are combined by the approach 
called an amino-carbonyl reaction or GURIKESHON, and the attempt used for the application of an anti-oxidant 
etc. is known. [Provisional-Publication-No. 56 No. -166286 official report] . Furthermore, although the reaction 
of the lipid and sugar which have an amino group was also reported, since the lipid was water-insoluble nature, it 
had to be made to react in organic solvents, such as chloroform, and when using as materials, such as an eating- 
and-drinking article and cosmetics, was considered, the establishment of an approach which manufactures the 
lipid which contains sugar easily in a drainage system was usually called for. 
[0009] 

[Problem(s) to be Solved by the Invention] When this invention persons were advancing research wholeheartedly 
so that they may establish the approach that the lipid which contains sugar easily in a drainage system can be 
manufactured, in view of the present condition mentioned above, they came to complete a header and this 
invention for the ability of the lipid containing sugar to be manufactured by heating the solution which mixed 
sugar and a lipid. Therefore* this invention makes it a technical problem to offer the approach of manufacturing a 
sugar content lipid by using sugar and a lipid as a raw material. The sugar content lipid manufactured by the 
approach of this invention can be widely used as food additives, such as an emulsifier, or physic and a cosmetics 
material. 
[0010] 

[Means for Solving the Problem] It is the approach of manufacturing a sugar content lipid, by heating the solution 
which mixed sugar and a lipid in this invention. As sugar which can be used by this invention, a sialyl lactose, an 
oligosaccharide connective, etc. can be illustrated to reducing sugars, such as a glucose, a fructose, a maltose, a 
galactose, and a lactose, and a pan. Moreover, as a lipid which can be used by this invention, the phospholipid 
containing primary amines, such as lysosphingomyelin, phosphatidylethanolamine, phosphatidylserine, 
lysophosphatidylethanolamine, and lysophosphatidylserine, can be illustrated. 

[001 1] It may face manufacturing a sugar content lipid by this invention, sugar and a lipid may be heated 
underwater, and sugar and a lipid may be heated in an organic solvent. In addition, if the applications of the 
manufactured sugar content lipid are a reagent, physic, etc., since the direction which heated and manufactured 
sugar and a lipid in the organic solvent can raise reaction effectiveness, it is desirable. Moreover, if the 
application of the manufactured sugar content lipid is a food additive etc., sugar and a lipid will be heated and 
manufactured underwater, but since hydrophobicity is high, if a lipid is independent, it is hard to distribute it 
underwater. Therefore, when heating sugar and a lipid underwater and manufacturing a sugar content lipid, before 
heating, it is desirable to add the high emulsifier of whenever [ hydrophilic-properties /, such as an emulsifier 
accepted as food additives, such as sucrose fatty acid ester, a glycerine fatty acid ester, a sorbitan fatty acid 
ester propylene glycol fatty acid ester, and lecithin, and polyoxyethylene fatty acid ester, polyethylene alkyl 
ether, ], and to distribute a lipid underwater. What is necessary is just to usually make whenever [ stoving 
temperature ] into 50-200 **, although it changes with stability of the sugar to be used and phospholipid. If 
whenever [ stoving temperature ] is lower than 50 degrees C, manufacture of a sugar content lipid will take time 
amount, and if 200 ** is exceeded, by-products, such as a decomposition product, will increase. 
[0012] Furthermore, since it faces manufacturing a sugar content lipid, generation of a by-product is controlled 
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and yield improves, it is pH with tl^^jffer solutions, such as the acetic-acid ^fer solution. 4.5-7.5 Maintaining 
and manufacturing is desirable. If acidity is strong, while the rate of the condensation reaction itself will become 
slow on the occasion of manufacture, when using the sugar containing especially the sugar chain more than a 
disaccharide as a raw material, there is a danger that association between sugar chains will cut. Thus, the 
obtained sugar content lipid extracts a lipid fraction from pyrogenetic reaction liquid, carries out concentration 
hardening by drying of the extract, and uses it as a product. Furthermore, when you need purification for altitude, 
it is desirable to refine using the means usually used for purification of lipids, such as ion exchange 
chromatography. 

[0013] Thus, since it has a hydrophilic part and a hydrophobic part and has a parents intermediation-property, 
the manufactured sugar content lipid can be used as a surfactant, an emulsifier, etc. Since a sugar content lipid 
can be especially manufactured with regards to the chain length and the class of sugar that there is nothing, it is 
possible to choose an HLB value freely and it is possible to manufacture the emulsifier set by the purposes of 
use, such as an O/W emulsifier. Moreover, the sugar content lipid manufactured by doing in this way can also be 
used as a liposome raw material. It is possible by detaching and attaching the fatty acid of arbitration especially 
to prepare liposome with the property of arbitration. Furthermore, it is possible to combine with a 
glycerophospholipid etc. the sialic-acid content sugar said to play the very important role in in the living body, 
and it is useful also when investigating a strange physiological function. 

[0014] In addition, although the sugar content lipid manufactured by doing in this way is completely satisfactory 
in respect of safety, and it can add for food, physic, cosmetics, etc. as it is and can be used for the target 
application, when you need a sugar content lipid with still higher purity, it is possible to refine easily with the 
column chromatography in a normal phase. 
[0015] 

[Embodiment of the Invention] An example is shown below and this approach is concretely explained to it. 
[Example 1] After having mixed and ultrasonicated sorbitan monolaurate 2mg with the silica gel column in 2ml 
(pH 6.5) of 0.2-N phosphate buffer solutions as lysosphingomyelin 1mg refined to 95% of purity, galactose 3mg, 
and an emulsifier after hydrolyzing the sphingomyelin of the cow's milk origin with 2-N hydrochloric acid, and 
obtaining stable dispersion liquid, these dispersion liquid were heated at 90 degrees C for 5 hours. After heating, 
2ml of chloroform:methanol (1:1) mixed liquor was added to dispersion liquid, the lipid fraction was extracted, and 
concentration hardening by drying was carried out. And a chloroformrmethanol: When the thin-layer 
chromatography (normal phase) which used water (60:40:8) as the expansion solvent was performed, existence of 
the matter which shows a positive reaction at coincidence to the location where lysosphingomyelin differs from 
mobility with a Dittmer- Lester reagent and an orcinol reagent was checked. Therefore, this matter was judged to 
be galactose content phospholipid. In addition, the Dittmer-Lester coloring densitometry method (new chemistry 
experiment lecture 4 lipid II the 48th page) When the quantum was carried out, it is galactose content 
phospholipid. It turned out that 0.6mg is generating. 
[0016] 

[The example 1 of a comparison] After mixing and ultrasonicating sphingomyelin 1mg, galactose 3mg, and 
sorbitan monolaurate 2mg of the cow's milk origin in 2ml (pH 6.5) of 0.2-N phosphate buffer solutions and 
obtaining stable dispersion liquid, these dispersion liquid were heated at 90 degrees C for 5 hours. When the 
thin-layer chromatography (normal phase) which used chloroform:methanol:water (60:40:8) as the expansion 
solvent was performed about the matter which exists after heating and in dispersion liquid, existence of the 
matter which shows a positive reaction to coincidence with a Dittmer-Lester reagent and an orcinol reagent was 
not checked. 
[0017] 

[Example 2] This suspension after mixing and ultrasonicating maltose 20mg and phosphatidylethanolamine 5mg in 
5ml of water and obtaining suspension It heated at 100 degrees C for 9 hours. After heating, 5ml of 
chloroform:methanol (1:1) mixed liquor was added to suspension, the lipid fraction was extracted, and 
concentration hardening by drying was carried out. And a chloroform:methanol: Thih-layer chromatography which 
used water (65:40:8) as the expansion solvent (normal phase) When carried out, existence of the matter which 
shows a positive reaction at coincidence to the location where mobility is lower than phosphatidylethanolamine 
with a Dittmer-Lester reagent and an orcinol reagent was checked. Therefore, this matter was judged to be 
maltose content phospholipid. In addition, when the quantum was carried out by the Dittmer-Lester coloring 
densitometry method, it is maltose content phospholipid. It turned out that 2.7mg is generating. Moreover, a 
change of the amount of generation of the maltose content phospholipid manufactured by the approach of this 
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example with time is shown in dra 1 R> 1. 
[0018] 

[Example 3] It is 0.5mg (DK ester F-90, Dai-Ichi Kogyo Seiyaku make) of sucrose fatty acid ester as maltose 
20mg, phosphatidylethanolamine 5mg, and an emulsifier. These dispersion liquid after mixing and ultrasonicating 
in 5ml of water and obtaining stable dispersion liquid It heated at 100 degrees C for 9 hours. After heating, 5ml of 
chloroform:methanol (1:1) mixed liquor was added to dispersion liquid, the lipid fraction was extracted, and 
concentration hardening by drying was carried out. And a chloroform:methanol: Thin-layer chromatography which 
used water (65:40:8) as the expansion solvent (normal phase) When carried out, existence of the matter which 
shows a positive reaction at coincidence to the location where mobility is lower than phosphatidylethanolamine 
with a Dittmer-Lester reagent and an orcinol reagent was checked. Therefore, this matter was judged to be 
maltose content phospholipid. In addition, when the quantum was carried out by the Dittmer-Lester coloring 
densitometry method, it is maltose content phospholipid. It turned out that 4.1 mg is generating. Moreover, a 
change of the amount of generation of the maltose content phospholipid manufactured by the approach of this 
example with time is shown in drawing 2 . When heating sugar and a lipid underwater and manufacturing a sugar 
content lipid from an example 2 and an example 3, it turns out that there is [ a direction which added the 
emulsifier ] much yield. 
[0019] 

[Example 4] It is 0.5mg (DK ester F-90, Dai-Ichi Kogyo Seiyaku make) of sucrose fatty acid ester as maltose 
20mg, phosphatidylethanolamine 5mg, and an emulsifier. These dispersion liquid after mixing and ultrasonicating 
in 5ml of water and obtaining stable dispersion liquid It heated at 100 degrees C for 9 hours. After heating, 5ml of 
chloroform:methanol (1:1) mixed liquor was added to dispersion liquid, the lipid fraction vyas extracted, and 
concentration hardening by drying was carried out. And a chloroform:methanol: Thin-layer chromatography which 
used water (65:40:8) as the expansion solvent (normal phase) When carried out, existence of the matter which 
shows a positive reaction at coincidence to the location where mobility is lower than phosphatidylethanolamine 
with a Dittmer-Lester reagent and an orcinol reagent was checked. Therefore, this matter was judged to be 
lactose content phospholipid. 
[0020] 

[Example 5] It is 0.5mg (DK ester F-90, Dai-Ichi Kogyo Seiyaku make) of sucrose fatty acid ester as maltose 
20mg, phosphatidylserine 5mg, and an emulsifier. These dispersion liquid after mixing and ultrasonicating in 5ml of 
water and obtaining stable dispersion liquid It heated at 100 degrees C for 9 hours. After heating, 5ml of 
chloroform:methanol (1:1) mixed liquor was added to dispersion liquid, the lipid fraction was extracted, and 
concentration hardening by drying was carried out. And a chloroform:methanol: Thin-layer chromatography which 
used water (65:40:8) as the expansion solvent (normal phase) When carried out, existence of the matter which 
shows a positive reaction at coincidence to the location where mobility is lower than phosphatidylserine with a 
Dittmer-Lester reagent and an orcinol reagent was checked. Therefore, this matter was judged to be maltose 
content phospholipid. 
[0021] 

[The example 2 of a comparison] It is 0.5mg (DK ester F-90, Dai-Ichi Kogyo Seiyaku make) of sucrose fatty acid 
ester as maltose 20mg, phosphatidylcholine 5mg, and an emulsifier. These dispersion liquid after mixing and 
ultrasonicating in 5ml of water and obtaining stable dispersion liquid It heated at 100 degrees C for 9 hours. After 
heating, 5ml of chloroform:methanol (1:1) mixed liquor was added to dispersion liquid, the lipid fraction was 
extracted, and concentration hardening by drying was carried out. And a chloroform:methanol: Thin-layer 
chromatography which used water (65:40:8) as the expansion solvent (normal phase) When carried out, existence 
of the matter which shows a positive reaction to coincidence with a Dittmer-Lester reagent and an orcinol 
reagent was not checked. As a lipid used as a raw material, phospholipid, such as lysosphingomyelin which has a 
primary amine in intramolecular, phosphatidylethanolamine, phosphatidylserine, lysophosphatidylethanolamine, 
and a RIBOHOSUFACHIJIRU serine, is desirable, and examples 1-5 and the examples 1-2 of a comparison show 
that the phospholipid which does not have a primary amine in intramolecular, such as sphingomyelin and 
phosphatidylcholine, is not desirable. 
[0022] 

[Example 6] It is 0.5mg (DK ester F-90, Dai-Ichi Kogyo Seiyaku make) of sucrose fatty acid ester as maltose 
20mg, phosphatidylethanolamine 5mg, and an emulsifier. The broader-based buffer solution of Britton-Robinson 
which consists of a phosphoric acid, an acetic acid, and a boric-acid mixed liquor-sodium hydroxide (pH 3-8) 
After mixing and ultrasonicating in 5ml and obtaining stable dispersion liquid, these dispersion liquid were heated 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/04/1 1 



JP,09-067389,A [DETAILED DESCRIPTION] 



5/5 ^— v 



at 100 degrees C for 9 hours. Afterdating, 5ml of chloroform:methanol (1:1) iwmd liquor was added to 
dispersion liquid, the lipid fraction was extracted, and concentration hardening by drying was carried out. And a 
chloroform:methanol: The silica gel column chromatography which used water (65:40:8) as the elution solvent 
recovered maltose content phospholipid, and the yield of the maltose content phospholipid by the difference in 
pH was investigated. The result is shown in drawing 3 . Consequently, maltose content phospholipid is pH 4.5- 
7.5. The high yield was shown. 
[0023] 

[Example 7] After mixing sorbitan monolaurate 0.5g in 21. (pH 6) of acetic-acid buffer solutions as 1g [ of 
phospholipid concentrates of the cow's milk origin ], and galactose 4g, and an emulsifier, it heated at 80 degrees 
C for 1 1 hours. After heating, 21. of chloroform:methanol (1:1) mixed liquor was added to dispersion liquid, the 
lipid fraction was extracted, and concentration hardening by drying was carried out. And a chloroform:methanol: 
Thin-layer chromatography which used water (65:40:8) as the expansion solvent (normal phase) When carried 
out, generation of galactose content phospholipid has been checked. In addition, when the quantum was carried 
out by the Dittmer-Lester coloring densitometry method, it turned out that 0.4g of lipid mixture containing 
galactose content phospholipid is generating. 
[0024] 

[Example 8] Maltose 20mg, phosphatidylethanolamine 5mg, and 0.5mg of emulsifiers These dispersion liquid after 
mixing and ultrasonicating in 5ml of water and obtaining stable dispersion liquid It heated at 100 degrees C for 10 
hours. In addition, as an emulsifier, it is sucrose fatty acid ester from which whenever [ esterifi cation ] differs. 
(DK ester F-160, F-90, F-70, Dai-Ichi Kogyo Seiyaku make) It was used. After heating, 5ml of 
chloroform:methanol (1:1) mixed liquor was added to dispersion liquid, the lipid fraction was extracted, and 
concentration hardening by drying was carried out. And a chloroform:methanol: The silica gel column 
chromatography which used water (65:40:8) as the elution solvent recovered maltose content phospholipid, and 
the yield of the maltose content phospholipid by the difference of whenever [ esterification ] was investigated. 
The result is shown in Table 1. Even if whenever [ esterification / of sucrose fatty acid ester ] is different, it 
turns out that reaction effectiveness does not change a lot. Therefore, all can be used if it is the high emulsifier 
of whenever [ hydrophilic ]. 
[0025] 
[Table 1] 

Class of emulsifier Whenever [ esterification ] Yield (%) 

F-160 1.21 82.0 F-90 1.53 81.6 F-70 1.60 81.1 

[0026] 

[Effect of the Invention] According to this invention, a sugar content lipid can be easily manufactured by heating 
sugar and a lipid. Thus, since the manufactured sugar content lipid has a parents intermediation-property, it is 
useful as food additives, such as a surfactant and an emulsifier, or physic and a cosmetics material. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the. drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] A change of the amount of generation of the maltose content phospholipid in an example 2 with time 
is shown. The inside of drawing and PE are L-GPL about phosphatidylethanolamine. Maltose content 
phospholipid is shown. 

[Drawing 2] A change of the amount of generation of the maltose content phospholipid in an example 3 with time 
is shown. The inside of drawing and PE are L-GPL about phosphatidylethanolamine. Maltose content 
phospholipid is shown. 

[Drawing 3] The yield of the maltose content phospholipid by the difference in pH in an example 6 is shown. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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'J t>X 7 7 f i?^X 5 y -^7 5 >f (Dl 1 »7 5 
&£¥Utaia>?F£TpH 4.5-7.5 -£90-100 °C-Ci3lB#Fii) 



(2) 



tmi¥9-6 7 3 8 9 



[B*a 1 ] mm t ggg * a* l fc a * aa-r « c 
^ h-x*yft«»*&a***t*'>tt< ttno 

*«44*^6HR**i4*4< fc* 1 a©»-ft7 5 

iceaoaaa. 
a. 

CB#a 7 ] *wb»i t Ltv 3 BBBBxx^u&tf 

4. 5-7. 5 -Cff ft 5 »#JS 1 TbM 6 OH vTtiAMcEttO) 
[o O 0 1 ] 

[*B<DB-r*tt«#lH *«ai*. aB£BXeBfl 

£LTa**B**aa-4-«%ai=a-r«. ★aaic* 
y»&*i«B«rB*i** gi?p D p^*4. if 

[0 0 0 2] 

(dh*. m?u*. b»kb. mm. ^atta* 

Ky 7ls =r;uvWg. yvv-AK, b«{*b. *fflg 

«a«ttif*«*-r*±B«:ttK-e*y. flgst^sif^ 

»*ltK«RRL, 9>/<9Xtt£a>aBBaf=aL 

fc«*s«»Lrt^*. *fc. y>K»i*. y 

»ttXT?fc*c£4,»e,:h/ci*4. a?<E>ir.. y>j»H<D 
fey. jM^tfSttfcH* (PAD <Dcfe5lcai^SS 

tt*»ar*y:/Bx*#ttLTi**. -cd^ic, y 

BXI** *(Dfl|flifiR»lcJ:y % t^77f^3UX 
7t^X77f v^x^y-^75>, *X77f5WJ. 

*X77fvW^vhHk *X7 7fy;uy'J 
-fen— WifO^JtP'J >I§H<!:X?-f >=f 5x«j > 



[0003] mm*>mf&m<Dmf$.f&fttLTto 

fflflSfi. tt£aBBK£ttttaBl::aSlLT^«. -€* L 
Sttigffi. aB4Hba>aatt£a4ttaaaB£*LT 

4 0 fit, »^fflBa{cfct^r(*5Sif^x7<>zr->> 
Sifa)fifflSS£fr477^ >=TSfij|gHT?fcy. v 
7^U^UtP^k 7^7v;^'JtP»;k 7 
juat-;ut v;u^ y -fe p — ;uft £ £ Z> 7 U -fe p Mfci 

icttfw&^tfty, MttHBiaicfei^Ttyy-fepa 

■Cl>4o 

[0 0 0 4] f lt, y >»atata>Hi*^*5t^T 

I*. t^77f^M/i/| — /WWrt^/vh- 
;i48#Ba**LT*>/<*X£«*U *>/<*X« 
^fflflS^fCOft^lh^^>T>^— (GPI7^-) <7>& 

M7^f;^ y >xxf7- tfft£lcoi>r«ifiStfr 

^tTo/;Ct^^nt^4o ftifc. GPI7>*- 

*«-c**ci*«tt6#irJ3y. GPi7>*-iiB*» 
fcftfii-pfiW**: LTa>aa*tt»LTi***a>£** 

[0 0 0 5] ±aifc'J >M^iM&if©tt«I 

i*. »^rticai«a»afti:a>a*ttfflty>»«-v>« 
a*tt£a>a*ttB*&*y. ca>«a±a>»a*&m 

«gbvf> (#x77f5?wj» i*. *au>a 

[oooe] *fc % tt*aa»aaax^x7Aizf(a 
stingo ^(oaiftisa^x^Atfi. y*y— a* 
i=a*a>aaibfta, aa« ae^tt**** 
ALaaaai=aa**«*a-c*6. fit, a«a 
Ho>ffiaa»ftttaf*. y#v— ab»£ LT^jfflA<ni 

*-r4y*v— Att^f*aaj^<. wse^fttetiTL^ 
^?itticfc^ 0 s&icr*, u>iBaB»(**y*v-A 
i«t Ltfijfflt4a^d:?titt^4o ft as. «fcy« 
ttn& u #v-A**ttMt4c tit, awaas/x 



(3) 



ftgf)¥9-6 7 38 9 



[0007] mzibi*. 4^?LS*a>^x^r^v;ux^ 

<DJJMa^b^fcfci>r^aL^o CCDS 'J >1BW** 
ftfilc L^#«E L<fl^(53mg/kg • ^?L@^) « v 

[0 0 0 8] fcfc\ pH, ^Jt&imPplSftS^ttl^LT 

7 5 7 S<til7c»<b: $7 5 y tt)^- )l,frfoX.lt<f U ^ 

a)ffl^lrflJffl■r^S^^A<^b^^rc^^ [ttMBB 56-1662 
86^$8] o ^ ^!^. 75yS^^-r^J3§M^^tCDJS 

[O O O 9] 

■«3S"r*ci:A«T?#*^flfe*«3J:-r*-<<. ^t^J 

Stttt&LT. fe«LM*v EX. <bttaXtt&LT. J£ 
to 0 1 o] 

-«7 a >mt§'J >Sgi^t4ct^# 

4 o 

[0011] MMtiMlltiltttiCBLt 



ITCIi**i::#»Litl*. LfcA^t, **T?tt«£ll 

;u % 7|<Ux^U>7;i/^Ux— ^r;u^i:(7)a7K14Sa)ig 

gEA<50^cfey«l^»^*IBIla)«3filcB*BSJ$SL. * 
fc, 200 < t*ttil*fc»«H*<tifa>n**»A<*<<t 

[0012] *f,lc, ttftttMCWft-fftttRLT 

[0013] ca>*5i-Lr«itaF*it=«**IB»*. 
H*«i3ft-r*ctA<-r?*4a>i?. h LB«t*e*icajR 

■T-6^tA<pr«6-c?fcy. 0/WfLfl;*(*ifttJflH»l=ft 
tel±fc*Ub»l*»Jt-r4ci:)b<Dr«B-ca&*. ^fc. 

[00 14] -tfJS, C(D<fc5ICLTfflli£*nfca^*ai 

cttf-eti^ S&ic*tfta)*L^Jift#lB»«afc*fc 



(4) 



7 3 8 9 



[0 0 15] 

Ltr 'J 7X7^f >d5X'J > 1 mg. iS=y<? \ — X3mg& 
tffUbffl<t Ltv;i/W >^E7 U- h 2mg£0. 2N U 
>KSffi»(pH 6.5) 2ml U StiMILtS 

tz 0 *mnk* #*aic^pp7h^A : (i : 

1) ;1£&2ml£ta;LTjaSH#£»asU 3M8ttSL 
fee -t LXs ^PPtKJUA : y $y— ;U : * (60 : 40 : 

8) a-* h*^7-r- (M) 

Dittmer^-esterlSISi&tf * ;U W — /URX 

ft*5 % DittnieM_ester#gfe^>v hy h'J& (»±ib* 
XMRft4ttXII m48M) l:J:«iLfci^^ # 
^ h-X^ff'J >flgf| 0.6mg*<£j*LTl^;:fc*<W 

[0 0 16] 

[JM6«1] *¥LE*J*CDX:7-< >35XU >1mg. tf^ 
<7 I — X3mgatfV;Hf*> i E-/^ i >U— h2mg£0. 2N 
U>ltMtt(pH 6.5)2nl4JT?«*U a««lLT 

»«a#*a*»fca. ca>^gjc;-a^9o°cr*5^r B i^^ 

P*;UA: y*y-;U:7K (60:40: 8) .£jRM»Jft£: 
Dittmer-LesterHISISi;^;Ui/y— ;HillSl?»ttEJ££ 
[0 0 17] 

[Xlfe0l2] tju h— X20mg;& tf*x:7 7 ^v;ux£y 
~-;U7 5>5mg£*5ml*-CSftU fiMffilltB 

aa$»fc«. ca)S;a?«s ioo o ct*9^^i^l^ 0 
jta»J&. g»aiz£ p p *;ua : y * y -ju ( 1 : 1 ) 
a*«5nlSaiATlBlIIB#t»UL, MRlLfc. 
fit, <7PP*;UA : *$S— )\, : tK (65 : 40 : 8) 
SiWtU:i^D7h^77^ (MB) £*T 

■ot-tzz>^ *x:77^v;ux$y — ;uT5><fey £f£ 
ttK0>ftlMftSf:: % Dittmer-LesterKSIt&tf ^ — 

*:„ «£-3-c. co>i*M$^;uh-x*#y 

Lfc. Dittmer-LesterfBfe^v hy hU&lcJ: 

ySILfcfcCi, v;uh— X^r*'J>JBK 2. 7mg7b<£ 

1 C^to 



[O O 1 8] 

[HJS0J3] h— X20mg. TfxX^T^vJUx^ / — 
(DKxx^;uF-90. m-xmSiUSi) 0.5mg £7K5ml* 
»*a* 100°CT*9B$F B 1tt)S»Lfco tn&&* #1»«IC$ 

pp*;ua : y £y— ;u (1 : 1 ) s^rasml^in^r 

BiSii^^amL. jissKstfco fit, *pp*;u 

A: y*y-;U: * (65:40: 8) *«BB»»t Lfc» 

D i ttmer'-LestertttRK l/t;i/v y — JURIST* &gf£J£J£ ^ 

£^JUh— X**U>IBR£«RLfc. ftfc. Dittmer- 
Lester5lfeTr>*> h> h «J y Lfc£ C 5, ^ 
;U 1 — XtSU >JigSf 4. 1mg*<±J« LTl^Cl 

[0 0 19] 

[^J60H4] 7jl/h- X20mg. 7^X^r^v;UX^y — 

<DKxx^UF-90. JB-X«»j||«) 0.5mg £tK5itiI* 
T*;1^L. tttMlLt««»ttiKtftfctl. CCD 

ioo°c-c9ftra*DSftLfc 0 Aiifttt. »*air^ 

PPWA : ^^y— ;U (1:1) 2S*a5mi*»ix.r 
^Mt®^^tt{±lL. MKILfco fits ^DP7t>;u 

A : y ^ y — ;U : 7k (65 : 40 : 8 ) JliMt L/=» 
[0 0 2 0] 

[^ffi^j5] -7;UI — X20mg. *^77fS?;Hz'J >5 
mgatffWbMfc UTvaaflgJft&xxir^ (DKxx^^U 
F-90. ^-xm^^ii) 0.5mg 5ml *T*?1^ L. 

*a*MLT*stt#»»*»fc«L cfl)»»as 100 

y^y— ;U (I : 1) S*a5ml*J!D^TKJlli#*tt 
UJL. SUSfcBLfco f Lt> <7PP^;uA : y ^y- 
JU:* (65:40: 8) SMSlIt Lfc»I^P7 
=?Z?<<— (MS) *tr-Dfci:C5. *X77f^t'J 
> J: y ti»»ft0>fil^11lrDittmer-LesterKIII2S^tf 

[0021] 



(5) #1^9-67 38 9 



[ifctt«2] ^Uh-X20mg, *X7rfv;UaU>5 
F-90. m-XlgS^SS) 0.5mg 5ml 'PVM'S L. IS 

*a»aLrse3ett»«as»fc«. c<d#s&;££ 100 
^sy-n- (1 : 1) msfosmizmjixmmwtt&te 

IBU XttttBLfc. fit, ^dp^;uA \ **J — 
JU:* (65:40: 8) LfcflWl* PV 

=7H— (ffiffi)' £tTO*r<tC5. Dittmer-LesterfS^ 

ttl«Ma**itt*ofc. MMI1 ~5»tffl;tt«i -2 

8i7 5>$t*0'J ^7>f>=f5i'J t^X^t^v 

ifcou :/«»*»* l < tei^ztm*\$>o 

[0 0 2 2] 

[|£J6#y 6] X20mg. ta77fv;i/X^/- 

5 > Smg&tSmtmt Ltva iBKSixf^ 

<DK:cX^UF-90. m-X||S8ISISJ) 0.5mg J'J>», 
BSLfttf *BHb^h h U ^ A* t> *>Br i t 

ton-Rob inson(Dj£ige*lgij$ (pH3~8) 5ml 4 3_ C/1^ 

*100°CT?9B#Pp1*P|fiiLfco ttftlfc. »*aiC<7DP* 
;UA : ;U (1:1) 5ml SttTtTlBR® 

*/-;U:7K (65 :40:8) Lfc*>y 2)^ 

;u*^a^p-7 h^?-f— ic^y^JUh— x#*ry > 
BJttHVU pHOiilMc^^u h-x#»'J >Bft 

**»U>IMtf*pH 4.5-7.5 -c*i*±i**t 



[0 0 2 3] 

[Xfttt7] *Aa*<Dy>BJUMtt1g» h- 
x4 g ;a. siftM <h L r v ;u tf $ > / 9 ^ u— h 0. 5g £ 
l*I£fgffi?«(pH 6) 2 y * hiU4>-ca*Lfctt. 80°CT-11 
B*IHin»Lfc. ttlfttt. ^Sci«iz^pp7tx;uA : 
— ;u (1:1) B£»2'J? h;u$an*_Tj]§ftIl#£# 

ttU BIBfeBLfc. fits >>PP7fc>UA : **J — 
JU:* (65 : 40 : 8) £«BS»«£ Lfc'BB* P^T h 9 
=?^><<- (JUffi) £fTO*:&C%. #7^ h-XtS'J 
>BJta>£j*jW*B-C#fco Dittmer-Lester^fe 
f>vh> h U^l^ct U^SL/rirC^. h— X 

[O 0 2 4] 

[Sltfi«8] v;uh-x20mg. t^X^t^^Ux^i/ — 
JI/T5>5mg2Stl?flft*(0.5ing S*5ml*"Ca«L. 

#a«aurse3Ett»*a*i»fc*: c©»«at 100 

ft ft CDHfc « v 3 iill^ix X^;u (DKiXf M-\ 60 

. F-90. F-70. b-xjrmrb) ^mm^o mm 

#3fc;*8i::^pp*;uA : *$J— )V (1:1) m& 
Ts ^PP/fWUA : > £ /— ;U : 7K (65 : 40 : 8) £jg 

tt»tt£Lfc$/y *>y;u*^A*p-* h^^^-r-icck 
imc* *>^)i K-x^*r y >BJ«D±j»£Bi'<fc.' 

WSott, JRJ6»*l**#<«^>t><Pt^Ci:A<2|aj 

£o L^<ot, a*ttft<DKi^«.ft»l"efc*itf*r« 

[o o 2 5] 
Mi] 



mtmomm xxfjubs (%) 



F-160" 1.21 82.0 

F-90 1.53 81.6 

F-70 1.60 81.1 



[O O 2 6] 

Chi] *««2iz*5i+*-7;uh-x#*y >mn<D*£ 



^y-^75>S, L-GPL iiv;uh-x**y >JBK* 
[12] mkiM3rcfeit«7iuh— ^**y>Mo>£ 

^/-^7 5>$, L-GPL X«*y>«H* 
[S3] *Jt«6l=i3lt*pHC0aLMc«fc*v;i/ h-X# 

*y >««a>4i*»t*-r. 



(6) 



»9-6 7 3 8 9 





[SaSB] ¥f£7*M 2^150 
[ffiiE^^B^] 00 19 
[0 0 19] 

(DKlXf^F-90, m-XHi!l^) 0. 5 



1 0 0°CT?9^*n^Ltco 

an&gL #{&&|::^pd*;ua : *£y-;u (1 : D 

tzo f Lt, ^OD/f^UA : — :*(65:4 

0:8) MM<hLfcIi^P7h^7^-r- (Hi 
fi) £fro/c<tC*. 7hX77f v^x^ry- ;U7 5> 
<ty ^ft&Jttf^l^teWCD ittmer-Leste 



